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The glucocorticosteroids represent one of the most widely used categories of 
drugs for the treatment of human disease. These agents have complex antiin- 
flammatory and immunosuppressive effects that render them highly effective 
in the management of a broad spectrum of disorders in which inflammation 
is a major manifestation. The problem confronting the therapist in using these 
drugs lies not in their lack of efficacy, but rather in the appreciable morbidity 
and occasional mortality associated with their chronic use. Unfortunately 
many of the conditions in which the glucocorticosteroids are singularly effec- 
tive tend to be chronic unrelenting pathologic processes that respond quite 
well to these drugs, but that exacerbate profoundly when discontinued. 

The dermatologist is confronted with an array of inflammatory skin dis- 
eases, the manifestations of which are well controlled with glucocorticoste- 
roids. The dermatologic therapist can use several methods in prescribing these 
agents, including topical application, intralesional infiltration, intramuscular 
injection, and systemic administration. The selection of a route of administra- 
tion will depend on several factors, including the extent and severity of the 
disease and its known responsiveness to the agent employed. In this chapter, 
the pharmacology of the glucocorticosteroids is discussed primarily from the 
perspective of their use by dermatologists. Thus, the topical, intralesional, 
intramuscular, and systemic uses of these agents are discussed separately 
under clinical uses. 

History The ability of the dermatologist to alter the natural history of inflam- 
matory skin disease changed dramatically in the early 1950s with the intro- 
duction of topical corticosteroids. Before that time the treatment of cutaneous 
inflammation consisted largely of watchful waiting or the substitution of one 
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type of inflammatory response with another evoked by noxious agents of dif- 
ferent sorts, both physical and chemical. Cortisone, which was first used sys- 
temically and found to be effective in a number of inflammatory processes, 
was then employed as a topical agent and found to be inactive; however, 
hydrocortisone, the 1 1 -hydroxy derivative of cortisone, was then shown to be 
effective in a number of inflammatory dermatoses (1-4). In the mid-1950s, 
newer fluorinated derivatives of these compounds were introduced that greatly 
enhanced their therapeutic potency and simultaneously reduced their min- 
eralocorticoid effects (5). 

Chemical Classes The glucocorticosteroids are all derivatives of a class of 
hormones secreted by the zona fasciculata of the adrenal cortex. The starting 
point for glucocorticosteroid synthesis is cholesterol, which is produced in 
the adrenal gland from acetate by a series of enzymatic reactions requiring 
the presence of acetate, coenzyme A, and a number of intermediates. Further- 
more, previously synthesized cholesterol is also taken up from the plasma by 
the adrenal gland. The extent to which each source (intrinsic or extrinsic) 
contributes to cholesterol levels in the gland remains poorly understood. As 
shown in Fig. 4-1, cholesterol is converted into A 5 -pregnenolone and then 
into progesterone, which can ultimately form Cortisol (hydrocortisone). These 
reactions occur in the zona fasciculata of the adrenal cortex. 

It is important to have a clear concept of the structural characteristics of 
the various hormones secreted by the adrenal cortex. The three major cate- 
gories are shown in Fig. 4-2. The fundamental ring structure is a phenanthrene 
ring to which a cyclopentane group has been added, producing a structure 
with 17 carbons. The addition of methyl groups at positions 10 and 15 yields 
a sterane ring containing 19 carbons that, with the addition of a hydrogen at 
position 5, becomes an androstane moiety, the prototype of androgenic hor- 
mones such as testosterone and androstenedione. Removal of the methyl 
group at C-10 yields a C 18 derivative, estrane, the prototype of estrogenic 
hormones. Addition of an ethyl group to the sterane ring at position 1 7 with a 
hydrogen at position 5, produces pregnane, the category in which the gluco- 
corticosteroids are found. 

Progesterone (pregn-4-ene-3,20-dione) is a pregnane (21 -carbon steroid) 
that is converted from A 5 -pregnenolone by an enzyme known as 3(3-ol-dehy- 
drogenase that hydroxylates the 3-keto group and a second enzyme A 5 -3-ox- 
osteroid isomerase that catalyzes the transition of the double bond at the 5-6 
position to the 4-5 position. Progesterone is a pivotal point in the pathway 
for all hormone synthesis by the adrenal gland. The addition of hydroxy groups 
at the 17 and 21 positions of progesterone yields 11-deoxycortisol (pregn-4- 
ene-17, 17, 21-diol-3,20-dione). Finally, the insertion of a hydroxy group at 
position 11 yields Cortisol (1 1,1 7,21 -trihydroxypregn-4-ene-3,20-dione). This 
reaction is catalyzed by the enzyme 1 1-^-hydroxylase. 
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As shown in Fig. 4-3 the major structural determinants of glucocorti- 
coid action are the cyclopentanophenanthrene ring of the pregnane type con- 
taining keto groups at positions 3 and 20, hydroxy groups at positions 11, 
17, and 21, and a double bond at the 4-5 position. Substitutions at posi- 
tions 6, 9, 16, and 17 can greatly influence the pharmacologic potency of 
these hormones. 
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Figure 4-1 Pathway of glucocorticosteroid 
synthesis. 
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CYCLOPENTANOPHENANTHRENE RING 



CH 3 




PREGNANE ANDROSTANE ESTRANE 

(CORTICOIDS) (ANDROGENS) (ESTROGENS) 

Figure 4-2 The three major categories of steroid hormones are derived from a 
cyclopentanophenanthrene ring. 



The use of the term glucocorticosteroid is based on the ability of these 
substances, in physiologic quantities, to influence glucose homeostasis. This 
is accomplished through such biochemical effects as gluconeogenesis, the 
process whereby hepatic glucose is synthesized from amino acids derived 
from the breakdown of extrahepatic glucose, enhanced hepatic glycogen de- 
position, and elevation of blood glucose levels (6). The increased hepatic 
glucose synthesis is due in part to inhibition of peripheral protein synthesis 
and to direct enhancement of hepatic enzymes such as tyrosine aminotrans- 
ferase and tryptophan pyrrolase (7). Thus, glucose synthesis occurs at the ex- 
pense of protein catabolism, resulting in the atrophogenic effect of these hor- 
mones in various tissues manifested by osteoporosis, vascular fragility, and 
stria formation. These compounds also decrease glucose utilization by a pe- 
ripheral antiinsulin action predisposing patients on high doses to the hyper- 
glycemia and glycosuria of diabetes mellitus. 
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Figure 4-3 Hydrocortisone. The 
major determinants of glucocor- 
ticosteroid effect are keto groups 
at positions 3 and 20, hydroxy I 
groups at positions 11, 17, and 
21, and a double bond at the 4-5 
position. 



The glucocorticosteroids have additional biologic actions that make them 
extremely useful when administered in pharmacologic doses. These actions 
include both antiinflammatory and immunosuppressive effects that are quite 
complex and that are closely linked to the protein-wasting actions of these 
hormones (8).. 

The antiinflammatory potency of the glucocorticoids is greatly amplified 
by insertion of a fluorine molecule in the 9a-position of Cortisol. Addition of 
a 16a-hydroxyl group and a double bond in the 1,2 position yields triamcino- 
lone, and conversion of the 16- and 1 7a-hydroxyls into the acetonide moiety 
yields triamcinolone acetonide, an exceptionally potent glucocorticosteroid 
(Fig. 4-4). It should be remembered that it is not the fundamental structure but 
rather the substitutions on it that become the major determinants of pharma- 
cologic potency. For example, hydrocortisone or betamethasone have rela- 
tively low antiinflammatory effects but, with the addition of a valerate group, 
they become up to 300-fold more potent in this regard (9). 

A multitude of different agents are available for topical and systemic 
therapy. The fundamental characteristics of the chemical structures of the 
more widely used therapeutic glucocorticosteroids are listed in Table 4-1. 
The substitutions listed refer to the numbers in Fig. 4-5. 



21 CH 2 0H 
I 

20 C = 0 CH 3 




Figure 4-4 Acetonide side-chain. The acetonide group 
greatly augments glucocorticosteroid effects. 
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Figure 4-5 The glucocorticosteroid molecule can be manipulated by substitution at 
various positions outlined in the text (See Table 4-1.) 

Pharmacologic Actions 

Antiinflammatory effects Glucocorticosteroids are known to inhibit the re- 
lease of lysosomal enzymes both in a variety of experimental systems and in 
human skin (10). Weissman and Fell (11) showed that the addition of hydro- 
cortisone to normal fetal rat skin in culture enhanced its rate of differentiation. 
Furthermore, the corticosteroid largely prevented the severe necrosis in epi- 
dermis and dermis caused by ultraviolet radiation; it was suggested that this 
protective effect was due to a stabilizing action of the hormone on lysosomes 
to prevent the release of proteolytic enzymes. These hormones can also retard 
the redistribution of lysosomal hydrolases within the cell after certain types of 
toxic injury. As pointed out by Weissman, it is important to be aware that 
different steroid hormones may have rather contrasting effects on membranes 
(12). It has been proposed that steroids can be arranged on a linear scale re- 
lating their effects on isolated lysosomes to those on synthetic phospholipid- 
cholesterol liposomes (13). At one extreme are glucocorticosteroids, which 
diminish the release of enzymes from lysosomes, and at the other extreme are 
hormones with 5 |3-H substitution, such as etiocholanolone and progesterone, 
which can labilize lipid-rich membranes. 

Glucocorticosteroids also have major effects on circulating cells that me- 
diate inflammatory responses. In experimental animals it is known that high 
doses of corticosteroids are lympholytic causing loss of circulating lympho- 
cytes as well as diminution of the thymus gland (14). In humans, high daily 
doses of glucocorticosteroids have inhibitory effects on certain T-lymphocyte 
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Table 4-1 / Structural Characteristics of the More Widely Used 
Therapeutic Corticosteroids 



Drug (Generic Name) 



Substitution and Position 



Betamethasone 
Betamethasone benzoate 

Betamethasone dipropionate 

Betamethasone valerate 

Desonide 
Desoximethasone 

Dexamethasone 
Diflorosone diacetate 



Fluandrenolide 
Flumethasone pivalate 

Fluocinolone acetonide 
Fiuocinonide 



1 ,2-Double bond 

9a-Fluorine 

16P-Methy! 

1,2-Double bond 

9a-Fluorine 

1 6(3-Methyl 

1 7a-Benzoate 

1,2-Double bond 

9a-Fluorine 

1 6(3-Methyl 

17a-Di propionate 

1 ,2-Double bond 

9a-Fluorine 

16)3-Methyi 

1 7a-Valerate 

1,2-Double Bond 

16,17a-Acetonide 

1,2-Double bond 

9a-Fluorine 

1 6a-Methyl 

1 7a-Desoxy 

1,2-Double bond 

9a-Fluorine 

1 6a-Methyl 

1,2-Double bond 

6,9a-Fluorine 

160-Methyl 

1 7a-Acetyl 

21 -Acetyl 

6a-Fluorine 

16,16a-Acetonide 

1 ,2-Double bond 

6,9a-Fluorine 

1 6a-Methyl 

21 -Acetyl 

1,2-Double bond 

6,9a-Fluorine 

16,17a-Acetonide 

1 ,2-Double bond 

6,9a-Fluorine 

16,17a-Acetonide 

21 -Acetyl 



(Continued) 
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Table 4-1 / Structural Characteristics of the More Widely Used 
Therapeutic Corticosteroids (Continued.) 



Drug (Generic Name) 


Substitution and Position 


Halcinonide 


9a-Fluorine 




16,17a-Acetonide 


Hydrocortisone acetate 


21 -Acetyl 


Hydrocortisone valerate 


1 7a- Valerate 


Prednisolone 


1,2-Double bond 


Prednisone 


1,2-Double bond 




11-Keto 


Triamcinolone 


1 ,2-Double bond 




9a-Fluorine 




16a-Hydroxyl 


Triamcinolone acetonide 


1,2-Double bond 




9a-Fluorine 




16, 17a- Acetonide 



functions, particularly the ability of these cells to respond to antigens such as 
tuberculin and allogeneic cells and to mitogens such as phytohemagglutinin 
(PHA) by blastogenesis and lymphokine release (15-17). B-lymphocyte func- 
tion is also appreciably influenced by corticosteroids. Antibody production in 
vitro and in vivo as well as the capacity of antibody to evoke an inflammatory 
reaction are all inhibited by high doses of these drugs which are generally 
not used in treating patients (18-20). Mononuclear phagocytes are greatly 
affected by corticosteroids, which deplete circulating monocytes and tissue 
macrophages (21). Furthermore, corticosteroids can inhibit the stimulation of 
macrophages by activated T cells, immune complexes, and complement com- 
ponents (22). The responsiveness of macrophages to chemotactic factors and 
to lymphokines is diminished by glucocorticosteriods. Corticosteroids can also 
inhibit the secretion of neutral proteases and plasminogen activator by acti- 
vated macrophages (23). 

Others have suggested that the antiinflammatory effects of corticosteroids 
in vivo may largely reflect their ability to cause redistribution of circulating 
cells, including lymphocytes and neutrophils, rather than by directly inhib- 
iting their functional activity (24). Thus, high doses of corticosteroids evoke 
transient decreases in circulating lymphocytes, monocytes, and eosinophils 
and increase the number of circulating polymorphonuclear leukocytes (PMNs) 
(25). The neutrophilic leukocytosis develops somewhat more rapidly than does 
the decrease in the other circulating cells (26). The elevated peripheral blood 
neutrophil count can be explained by two concomitant effects: enhanced re- 
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lease from the bone marrow and decreased movement from the bloodstream 
to sites of tissue inflammation (27). It is fair to say that the primary antiinflam- 
matory effect of pharmacologic doses of glucocorticosteroids is to suppress 
the accumulation of cells at sites of tissue inflammation rather than to inhibit 
their function directly (28). This may be due to a drug-related suppression of 
adherence of neutrophils to endothelial cells (29). Phagocytosis, bactericidal 
function, and chemotaxis are all largely unaffected in vitro using doses of drug 
that are achievable in vivo (30). It is known that glucocorticosteroids produce 
monocytopenia and reduce the bactericidal activity of these cells (31). 

Clucocorticosteroids have profound effects on circulating lymphocytes. 
Studies in experimental animals have shown major species differences in the 
susceptibility of lymphocytes to the lympholytic effect of glucocorticosteroids 
(32). Lymphocytes from humans, monkeys, and guinea pigs are largely re- 
sistant to the lympholysis that occurs in mice, rats, and rabbits; thus the 
lymphocytopenia that accompanies glucocorticosteroid administration in hu- 
mans is not due to cell lysis and death. Rather, it seems clear that this effect 
occurs as a result of redistribution of circulating lymphocytes to other body 
compartments, particularly the bone marrow (33,34). 

There appear to be at least two intravascular pools of lymphocytes, 
known as the recirculating and nonrecirculating pools. The recirculating pop- 
lation of cells comprises two-thirds of all intravascular lymphocytes. These 
cells move freely in and out of the vascular tree and can admix with the vast 
total body population of lymphocytes (35). The nonrecirculating pool of lym- 
phocytes remains within the vascular tree and has a relatively short half-life. 
Clucocorticosteroids evoke a lymphocytopenia that occurs within 4 hours of 
drug administration and is due predominantly, if not exclusively, to a tran- 
sient depletion of the recirculating lymphocyte pool (37). Within 24 hours the 
cell distribution returns to normal. 

Glucorticosteroids also have inhibitory effects on macrophage function. 
It has been shown that these drugs can both inhibit macrophage responsive- 
ness to chemotactic factors and depress their bactericidal and fungicidal ac- 
tivity in vitro (37). 

Immunosuppressive effects The immunosuppressive effects of corticosteroids 
are expressed in both the immediate (antibody-mediated) and the delayed 
(cell-mediated) forms of hypersensitivity. The suppressive effects of corticoste- 
roids on immunoglobulin synthesis are poorly understood, whereas much 
greater information is available concerning the effects of these agents on de- 
layed hypersensitivity. For example, parenteral corticosteroids in high doses 
can reduce skin responsiveness to delayed antigens primarily by diminishing 
the recruitment of macrophages required for the expression of cell-mediated 
reactions or by interfering with antigen processing by these cells (38,39). 
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There is some specificity in this latter effect, since soluble antigens, such as 
tuberculin, are scarcely affected, whereas particulate ones, such as red blood 
cells, are greatly inhibited. 

Coincident with the transient lymphocytopenia evoked by corticosteroids 
there is a relative loss of circulating T cells, leading to a decrease in the ratio 
of T cells to B cells. It is generally thought that corticosteroids have a greater 
inhibitory effect on T-cell as opposed to B-cell functions. Human T lympho- 
cytes obtained 4 hours after treatment with corticosteroids lose T-suppressor 
activity, whereas T-helper activity is unchanged (19). B cells obtained after 
treatment with the corticosteroids could only synthesize 25 percent of the im- 
munoglobulin made by cells before treatment. These differential effects of 
corticosteroids on T-suppressor cells, T-helper cells, and B cells may relate to 
differential inhibition of DNA synthesis and/or to membrane effects (19). 

Also coincident with the transient lymphocytopenia evoked by cortico- 
steroids is a differential decrease in the response of these cells to mitogens. 
Thus, in vitro responses to PHA are unaltered, but responses to pokeweed 
mitogen (PWM) and to concanavalin A (con A) are diminished, indicating a 
depletion of specific subsets of circulating lymphocytes. These data relate 
to the observations cited earlier indicating that corticosteroids inhibit human 
suppressor T-lymphocyte function, diminish B-lymphocyte responsiveness, 
and have little effect on helper T-lymphocyte function. 

Other studies have shown differences between the immunosuppressive 
effects of acute versus chronic administration of corticosteroids. Thus lym- 
phocytes remaining in the circulation after acute administration of these agents 
have intact functional responses to antigens and mitogens, whereas chronic 
administration causes suppression of antigen-induced lymphocyte functions 
and elaboration of macrophage migratory inhibitory factor (MIF), but has no 
effect on mitogen-induced proliferative responses (40). This differential effect 
is likely due to selective sequestration of certain lymphocyte subpopulations 
rather than to suppression of the functional capacities of the lymphocytes. 

Corticosteroids can also inhibit antigen-induced lymphocyte function in- 
cluding in vitro proliferation and lymphokine synthesis and the interaction of 
effector molecules with their target cells (41). These drugs also block inter- 
leukin-1 production by antigen— presenting macrophages and interleukin-2 
production by T-cells. 

After activation by antigens or by mitogens, T lymphocytes secrete a 
series of soluble substances essential to the expression of cell-mediated im- 
munity. These substances include macrophage MIF, macrophage aggregating 
factor (MAF), monocyte chemotactic factor, skin-reactive factor, and lym- 
photoxin. There is experimental evidence to show that corticosteroids do not 
affect the secretion of these substances by the T lymphocyte, but rather that 
they interfere with the interaction of these mediators with their target cells 
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(24) Therefore, it can be stated that the pharmacologic effect of corticoste- 
roids on T-lymphocyte function is negligible; rather, these drugs interfere with 
the effects of the soluble mediators elaborated by these cells, which are im- 
portant for recruiting other cells essential for the expression of delayed im- 
mune responses. , 
Finally recent skin studies have shown that the topical application of 
corticosteroids in an in vitro microchemotaxis assay system causes significant 
inhibition of monocyte chemotaxis, but has little effect on neutrophil chemo- 
taxis (42) These studies show that local inhibition of chemotaxis is an impor- 
tant antiinflammatory effect of corticosteroids, which can have different effects 
on monocytes and neutrophils. 

DNA synthesis Topically applied corticosteroids can inhibit epidermal mi- 
tosis and DNA synthesis within 30 hours of a single topical application (43 
44) When the drug is applied repeatedly this effect is followed within several 
days by a rebound increase in DNA synthesis over control levels, illustrating 
the so-called tachyphylaxis that occurs in the skin after the topical applica- 
tion of corticosteroids (45,46). 

Vasoconstriction The vasoconstrictor effect in skin of topically applied 
corticosteroids has been widely used as an in vivo bioassay procedure to 
evaluate the relative antiinflammatory potency and the percutaneous absorp- 
tion of these agents (47-49). This technique has clearly shown that the drug 
as well as the vehicle are important determining factors of the degree of per- 
cutaneous absorption (50). Furthermore, such studies indicate that a reservoir 
of drug remains in the stratum corneum for several days after cessation ot 
topical application of corticosteroids under cellophane occlusion (51). 

Corticosteroids have antianabolic effects in many tissues, among them 
the skin Intradermal injection of corticosteroids in rats produces a dose-de- 
pendent, selective inhibition of tissue collagen nascent chain synthesis re a- 
tive to noncollagen protein synthesis (52). Furthermore, a decrease in prolyl 
hydroxylase and lysyl hydroxylase activity occurs as well. Since the extent ot 
hydroxylation of proline residues of collagen is directly related to the struc- 
tural stability of the molecule, it is likely that these pharmacologic effects 
could mediate the atrophic changes seen in the skin of patients being treated 
with topical or systemic corticosteroids. 

Metabolism and Kinetics The therapeutic potency of systemic : corticoste- 
roids is dependent on their relative intrinsic biologic potency and their rela- 
te rates of disappearance from the plasma (53). The intensity and duration 
of acXn of the drug determine its potency. Unfortunately very l.tt e ,s known 
about the pharmacokinetics of corticosteroids administered either topically or 
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Figure 4-6 Steroid-hormone-receptor concept. 



systemically. It is known that certain biologic effects of corticosteroids persist 
long beyond the disappearance of the drugs from the plasma. Whether the 
drug persists in the target tissue for prolonged periods or whether there is re- 
covery from the biologic effect despite continuing presence of drug remains 
unknown. 

The variability in the therapeutic efficacy and susceptibility to toxic side 
effects of these drugs suggest that there may be individual differences in rates 
of disapperance of the corticosteroids from the plasma. It has been shown 
that an increased or decreased metabolic clearance rate of dexamethasone is 
associated with a decreased or increased biologic effect of the drug (54). Fur- 
thermore, the side effects of corticosteroid therapy such as hirsutism and 
truncal and facial obesity can be correlated with slower rates of catabolism of 
prednisolone (55). Interestingly, however, therapeutic response does not cor- 
relate with the rate of catabolism of the drug. 

It should also be emphasized that the concomitant administration of other 
drugs can alter the metabolism of corticosteroids. Phenobarbital has been 
shown to cause a 44 percent decrease in plasma half-life and an 88 percent 
increase in metabolic clearance rate of dexamethasone in asthmatic patients 
(56). 

One major determinant of the biologic effectiveness of these agents ap- 
pears to be the extent to which the drug can bind to cellular receptors for cor- 
ticosteroids. Such receptors have been identified in the cytoplasm of cells in 
steroid-responsive tissues (Fig. 4-6) (57). The hormone receptor-steroid com- 
plexes then bind to nuclei and stimulate the production of mRNA, followed 
by the synthesis of specific proteins that may then evoke a biologic response. 
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One such protein is lipomodulin which inhibits phospholipase A 2 activity and 
2s mpa's the release of membrane-bound arachidonic acid. Such receptor 
have been identified in epidermis and dermis of newborn m.ce and .n normal 
adult epidermis. Further studies have shown that there is no direct correction 
be^een the affinity of a corticosteroid for its epidermal receptor and its thera- 
Sc eff cacy. It remains unclear whether such receptor binding ,s m any way 
related to the antiinflammatory effects of topically applied cort.costero.ds. It 
s of interest that resistance to the tissue effects of Cortisol has been corre- 
lated with reduced affinity of the glucocorticosteroid receptor for dexametha- 
sone as well as with a diminished number of hormone receptors rn stud.es 
performed in at least one human family with resistance to Cortisol (57). 

Clinical Use 

Topical Topically applied corticosteroids are used in a broad spectrum of 
inf ammatory disorde^. The diseases for which these agents are used have 
bee ^characterized according to genera, responsiveness. Representee ^ex- 
amoles of dermatologic disorders that are responsive or relat.vely nonrespon- 
sive to these agents when used topically are listed in Table 4-2. It « generally 
believed \L corticosteroids must be reapplied at frequent mtervals (3-4 
tfmes daily) to obtain optimal therapeutic effects in most patients However^ 
Ts known that topically applied corticosteroids form a reservoir ,n the *atum 
comeum that is slowly released (51). Furthermore, the repeated appl.cat.on o 
a co^costeroid to the skin evokes a tachyphylaxis-like response that cannot 
be negated even with intermittent (alternate-day) application insofar as .nh.bi- 
Z erf epidermal DNA synthesis is concerned (46). This raises the quesdon. of 
whether'there is enhanced efficacy with multiple apphcat ,on , of t hese drug . 
Selection of the vehicle is another important consideration (58). In general, 



Table 4-2 / Responsiveness of Dermatologic Disorders to 
Topical Corticosteroids 



Relatively Responsive 
Atopic dermatitis 
Psoriasis 

Eczematous dermatitis 

Contact dermatitis (chronic phase) 

Irritant 

Allergic 
Seborrheic Dermatitis 
Stasis dermatitis 



Relatively nonresponsiye 
Pemphigus 
Pemphigoid 

Dermatitis herpetiformis 
Herpes gestationis 
Epidermolysis bullosa 
Porphyria cutanea tarda 
Lupus erythematosus 
Palmoplanar pustulosis 
Noninfectious granulomas 



70 Glucocorticosteroids 

ointment bases provide greater occlusiveness, hence better penetration of 
these compounds. This likely results in greater vasoconstrictor effects of the 
corticosteroid as compared with its incorporation in other vehicles (59). 

The solubility of a corticosteroid in its vehicle is also a major determinant 
of biologic effect, since the transfer of the drug from the vehicle into the skin 
occurs much more rapidly when the drug is in solution (60). Gels are vehicles 
in which solubility of the corticosteroids can be quite high; studies have shown 
that the vasoconstrictor effect of an agent in a gel can match that in an oint- 
ment base (50). The more important considerations in regard to vehicles and 
topical corticosteroids have been summarized (58-61). 

There are some practical points to remember in selecting a topical corti- 
costeroid for therapy. In general, ointments are preferable for disorders in 
which scaling and xerosis are a predominant feature, since these vehicles will 
help hydrate the stratum corneum. Creams are more useful in treating ecze- 
matous processes. Lotions and solutions are essential for hairy areas such as 
the scalp and the pubic region. It is also important to discuss this choice with 
the patient, since individual preferences should be given careful considera- 
tion. An incredible array of agents in different vehicles is available to the cli- 
nician. Most of the agents currently available in the United States are listed in 
Tables 4-3 through 4-5. 

Topical therapy is highly inefficient because of the remarkable impene- 
trability of the stratum corneum. It is estimated that only 1 percent or less of 
an epicutaneously applied corticosteroid will be absorbed into the epidermis 
(62,63) (Fig. 4-7). Variations in therapeutic efficacy and biologic effect are 
likely the result of differences in intrinsic potency of the compound rather 
than the result of differences in percutaneous absorption. 

The relative inefficiency of topically applied corticosteroids requires that 



Table 4-3 / Low-Potency Topical Glucocorticosteroids 


Trade Name 


Generic Name 


Dosage Forms and Concentration 


Hytone 


Hydrocortisone 


Spray, liquid, cream, ointment in 


Synacort 


Hydrocortisone 


concentrations ranging from 0.25 to 2.5% 


Celestone 


Betamethasone 


Cream, 0.2% 


Decaderm 


Dexamethasone 


Cream, 0.1% 


Decaspray 


Dexamethasone 


Spray, 0.2% 


Hexadrol 


Dexamethasone 


Cream, 0.04% 


Medrol 


Methylprednisolone acetate 


Ointment, 0.25%; 1.0% 


Meti-derm 


Prednisolone 


Cream, 0.5% 



Currently available in the United States. 
Estimated cost to the patient: 7-1 per gram. 
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Table 4-4 / Medium-Potency Topical Glucocorticosteroids** 



Trade Name Generic Name 



Aristocort 


Triamcinolone acetonide 


Benisone 


Betamethasone benzoate 


Cloderm 


Clocortolone pivalate 


Cord ran 


Flurandrenolide 


Fluonid 


Fluocinolone acetonide 


Halog 


Halcinonide 


Kenalog 


Triamcinolone acetonide 


Locorten 


Flumethasone pivalate 


Oxylone 


Fluoromethoione 


Synalar 


Fluocinolone acetonide 


Topicort L.P. 


Desoximetasone 


Tridesilon 


Desonide 


Uticort 


Betamethasone benzoate 


Valisone 


Betamethasone valerate 


Westcort 


Hydrocortisone valerate 



Dosages Forms and Concentration 



Cream, 0.025%; 0.1%; ointment, 0.1%; 
Gel, 0.025%; cream, 0.025%; 
Cream, 0.1%; 

Lotion, 0.05%; cream, 0.025%; 0.05%; 

ointment, 0.025%; 0.05%: tape 4 ug/cm 2 

Solution, 0.01%; cream, 0.01%; 0.025% 

Ointment, 0.025% 

Cream, 0.025%; ointment, 0.025%; 

Spray, 0.2%; lotion, 0.025%; 0.1%; 

cream, 0.025%; 0.01%; ointment, 0.025%; 0.1% 

Cream, 0.03%; 

Cream, 0.025%; 

Solution, 0.01%; cream, 0.01%; 0.025%; 
ointment, 0.025% 
Cream, 0.05% 

Solution, 0.05%; cream, 0.05%; ointment 0.05% 
Gel, 0.025%; lotion, 0.025%; cream, 0.025%; 
ointment, 0.025%; 

Aerosol, 0.15%; lotion, 0.1%; cream, 0.1%; 
ointment, 0.025%; 
Cream, 0.2% 



Currently available in the United States. 
b Estimated cost to the patient: 15-25* per gram. 



Table 4-5 / High-Potency Topical Glucocorticosteroids a * 

Trade Name Generic Name Dosage Forms and Concentration 



Aristocort 


Triamcinolone acetonide 


Cyclocort 


Amcinonide 


Diprosone 


Betamethasone dipropionate 


Diprolene 


Betamethasone dipropionate 


Florone 


Diflorasone diacetate 


Halciderm 


Halcinonide 


Halog 


Halcinonide 


Kenalog 


Triamcinolone acetonide 


Lidex 


Fluocinonide 


Lidex-E 


Fluocinonide 


Maxiflor 


Diflorasone Diacetate 


Synalar-HP 


Fluocinolone acetonide 


Topicort 


Desoximetasone 


Topsyn 


Fluocinonide 



Cream, 0.5%; ointment, 0.5%; 
Cream, 0.1% 

Aerosol, 0.1%; lotion, 0.05%; cream, 0.05%; 

Ointment 0.05% 

Cream, 0.05%; ointment, 0.05% 

Cream, 0.1% 

Solution, 0.1 %; cream, 0.1 %; ointment, 0.1 % 
Cream, 0.5%, ointment, 0.5% 
Cream, 0.05%, ointment, 0.05%; 
Cream, 0.05%; 

Cream, 0.05%; ointment, 0.05% 
Cream, 0.2% 
Cream, 0.25% 
Gel, 0.05% 



Currently available in the United States. 
Estimated cost to the patient: 15-30<t per gram. 
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some consideration be given to a number of factors regarding therapy. Gen- 
eral principles of topical therapy are listed in Table 4-6. 

As a rule, it is appropriate to initiate topical therapy of an inflammatory 
dermatosis with a corticosteroid of higher potency and then to substitute an 
agent of lower potency once a positive response is observed. This approach is 
analogous to the slow tapering of systemically administered corticosteroids to 
reduce the risk of a rebound flare of the underlying disease. 

Occlusion of the skin with an impermeable material such as a plastic 
film or suit is an effective method of enhancing the percutaneous absorption 
of topically applied corticosteroids at least 5-10-fold (63). This technique, 
while undoubtedly effective, has a number of drawbacks including patient 
discomfort due to heat and humidity, miliaria, and inhibition of the pituitary- 
adrenal axis, as well as greater side effects, such as atrophy. 



Table 4-6 / Genera! Principles of Topical Therapy with Glucocorticosteroids 

Vehicle selection 

Gels, solutions, lotions (acute dermatitis, hairy areas) 

Creams, ointments (subacute and chronic dermatitis, glabrous skin) 
Drug selection 

Use more potent agents and taper to less potent agents 
Amount prescribed 

1-3 g per 9% body surface 

20-30 g to cover the entire body in a single application 



Intralesional Many dermatoses are characterized pathologically by inflam- 
matory changes that occur in the mid to low dermis. Such anatomic localiza- 
tion tends to reduce the effectiveness of topically applied compounds. Fur- 
thermore, there are certain dermatologic diseases in which epidermal atrophy 
accompanies the primary disorder and makes topical therapy less desirable. 
Some diseases for which intralesional corticosteroid therapy is used are listed 
in Table 4-7. The various agents currently available for intralesional injection 
are listed in Table 4-8 (65). With the exception of the hexacetonide salt of tri- 
amcinolone, which has an inordinately long half-life, all these agents can be 
used in intralesional therapy. The usual dose varies from 1 to 10 mg/cc; all 
the preparations listed in Table 4-7 can be diluted with several solutions, in- 
cluding sterile water for injection (USP), sterile sodium chloride for injection 
(USP), sterile dextrose and sodium chloride for injection, and Xylocaine (lido- 
caine). In general, diluents containing parabens as preservatives should.be 
avoided, as they may cause flocculation of the steroid. Selection of a drug for 
use may be guided by the desired duration of effect. The pharmacologically 
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Table 4-7 / Dermatologic Disorders Responsive to Intralesional Glucocorticosteroids 



Lupus erythematosus, discoid 
Lymphocytic infiltrate of 

Jessner/Kanof 
Lymphocytoma cutis 
Psoriasis 

Pyoderma gangrenosum 



active steroid moiety must first be cleaved enzymatically from the conjugated 
salt. In general, catalysis of the acetonide group occurs more slowly than does 
that of the diacetate or phosphate. Thus triamcinolone acetonide has a longer 
duration of action than exhibited by the other compounds. 

The drugs can be introduced into the skin using a small-gauge (#25- 
#30) needle or using various devices that force the agent through the epider- 
mis under pressure (Dermo-Jet or Mada-Jet). Caution should be exercised in 
the use of intralesional corticosteroids so that they are not injected intra- 
vascular^. 

Intramuscular Intramuscular administration of glucocorticosteroids is used 
extensively in the management of both acute and chronic dermatologic dis- 



Table 4-8 / Glucocorticosteroids for Intralesional and Intramuscular Injection 



Inflammatory 
Acne vulgaris 
Alopecia areata 
Eczema, localized 
Lichen planus 



Infiltrative 
Keloids/hypertrophic scars 
Pretibial myxedema 



Noninfectious granulomas 
Granuloma annulare 
Necrobiosis lipoidica 



diabeticorum 
Sarcoidosis 



Trade 



Generic Name 



Dosage Forms 
and Concentrations 



Aristocort forte 
Aristocort intralesional 
Aristospan 

Celestone phosphate 
Celestone soluspan 



Triamcinolone diacetate 
Triamcinolone diacetate 
Triamcinolone hexacetonide 
Betamethasone sodium phosphate 
Betamethasone sodium phosphate 
and acetate 

Dexamethasone, sodium phosphate 
Dexamethasone, sodium phosphate 
Triamcinolone acetonide 
Triamcinolone acetonide 
Prednisolone acetate 



Suspension, 40 mg/cc 
Suspension, 25 mg/cc 
Suspension 5 mg/cc 
Solution 4 mg/cc 



Solution of equal parts 
(3 mg/cc) of each salt 



Decadron phosphate 
Hexadrol phosphate 
Kenalog-10 



Solution 4 and 24 mg/cc 
Solution 4 and 10 mg/cc 



Kenalog-40 
Meticortelone acetate 



Suspension lOmg/cc 
Suspension 40 mg/cc 
Suspension 25 mg/cc 
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orders. In fact, some workers have suggested that this technique has advan- 
tages over orally administered corticosteroids (66), which are said to include 
the use of lower total doses and increased physician control of medication. 
However, this claim has engendered considerable controversy (67,68). The 
agents available for intramuscular injection are similar to those used for intra- 
lesional injection (see Table 4-8). 

The major source of controversy in the use of intramuscular cortico- 
steroids centers around their appropriateness in managing chronic dermato- 
ses. All would agree that any corticosteroid administered in supraphysiologic 
doses chronically by whatever route will have considerable biochemical and 
clinical side effects and complications. Intramuscular injection of corticoste- 
roids should be limited to the gluteus maximus muscle, and needles of suffi- 
cient length to penetrate the overlying subcutaneous fat should be used to min- 
imize the risk of atrophy. Selection of an agent from Table 4-8 should be 
guided by the length of time in which antiinflammatory or immunosuppres- 
sive effects are desired by the therapist. In general, triamcinolone acetonide 
is metabolized more slowly than are the other drugs, and a pharmacologic ef- 
fect can be expected to persist for 3-4 weeks. The other agents are effective 
for 7-10 days because they are more rapidly metabolized (69,70). 

Systemic The clinical use of systemic corticosteroids in dermatologic prac- 
tice is essential for the management of a variety of disorders, both acute and 
chronic (Table 4-9). Because of the profound inhibitory effects exerted by 
these agents on immunologic and inflammatory responses, they are highly 
efficacious in the treatment of numerous diseases that have cutaneous mani- 
festations. The use of systemic corticosteroids is not limited by their lack of 
therapeutic efficacy, but rather by the myriad of toxic effects associated with 
their use. 

A representative list of selected acute and chronic disorders in which sys- 
temic corticosteroids are effective and useful may be found in Table 4-9. 

Orally administered corticosteroids are generally used in three major 
ways: single daily dose, divided daily dose, and alternate-day dose. 

Many of the suppressive effects of corticosteroids on immunologic and 
inflammatory responses are short-lived and can be directly correlated with the 
dose of drug (amount and interval) and its plasma half-life (Table 4-10). Ideal 
management of a pathologic process secondary to inflammatory or immuno- 
logic aberrations would consist of regularly administered doses of drug suffi- 
ciently high to inhibit the reaction completely. Unfortunately, such an ap- 
proach is for the most part unacceptable because of the toxicity of these 
agents. 

Single daily dose: The single daily dose of corticosteroids has a num- 
ber of advantages (71,72). First, it is easier for the patient to remember 




Acute 

Allergic contact dermatitis 

Atopic dermatitis 

Lichen planus 

Exfoliative erythroderma 

Generalized pustular psoriasis 

Herpes zoster (patients greater than 60 years of age) 


Chronic 

Eczematous dermatitis 

Atopic 
Dyshidrotic 




Table 4-10 / Comparative Pharmacologic Activity of Commonly Used 

Systemic Corticosteroids 4 


Dose equivalent 
Drug_ (mg) 


Plasma half-life 
(min) 


r • 25 
Cortisone 

Hydrocortisone 

Prednisone 

Prednisolone 

Methylprednisolone 

Triamcinolone 

Dexamethasone 


30 
90 
60 
200 
180 
200 
200 


Wfied fro. Merkle AW, Ty.er FH: Potency and duration of action of glucocort.co.d, Am J Med 63. 
200-207, 1977. 



to take the drug. Second, when given in the morning after breakfast, 
t has substantially fewer inhibitory effects on the hypothalamrc-p.- 
iS^SSrt than occur with equivalent doses admm.stered .n 
Sd amounts (73). A single morning dose of 10 mg of prednisone 
oroduces a negligible adrenal suppression, as compared w,th 2.5 mg 
£ven 4 imes a day (72). The adrenal cortex produces endogenous 
Cortisol on a daily basis in accordance with a c,rcad,an rhythm that is 
dependent on the hypothalamus, which elaborates cort.cotrop.n release 
S s that stimulate the pituitary to secrete ^^no-corhcoWp,c ho^- 
mone (ACTH), which in turn enhances cort.sol producuon by the zona 
fasdculata of he adrenal cortex. Cortisol secretion ,s regulated by a 
n gSv feedback mechanism whereby elevated plasma Cortisol shuts 
off the hypothalamic corticotropin release factors, decreasmg secre- 
bon of ACTH. The reverse occurs when Cortisol dimm.shes. Th,s system 

organized such that maximum plasma Cortisol levels ; occu at 8 
o'clock am and fall to minimum levels appropriately 12 hours later. 
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Since the maximum endogenous inhibitory effect on the axis occurs at 
8 o'clock am, it is generally believed that the timing of exogenous 
doses of corticosteroid to coincide with this phase of the circadian 
rhythm will minimize the suppressive effects of the drugs on the adrenal 
cortex (74). 

Divided daily dose: Since an active ongoing inflammatory and 
immunologic process must be suppressed by continuous inhibitory levels 
of drug, it is frequently necessary to administer corticosteroids in 
divided daily doses. Once the condition is adequately controlled, it is 
then possible to switch the patient to the other regimens, which may 
have less antiinflammatory and immunosuppressive effects. Some 
believe that the inhibitory effects of the divided-dose regimen on der- 
matologic disorders are not sufficiently superior to the single-dose 
regimen to warrant the use of the former except in rare circumstances 
(74). 

Alternate-day dose: This approach was first advocated in 1961 and 
has been widely used in an effort to reduce the considerable toxicity of 
systemically administered corticosteroids (75). Subsequently it was 
shown that the various pharmacologic properties of corticosteroids, 
such as antiinflammatory effect, ACTH-suppressing effect, and plasma 
half-life, are independent variables (76). This finding suggested that 
lengthening the intervals between administration might permit sufficient 
effectiveness to combat disease while simultaneously reducing the 
toxic effects of these agents (76). 

It has been emphasized that it is rarely possible to obtain adequate 
control of a steroid-responsive disease by initiating therapy with an 
alternate-day regimen (77). However, it is quite feasible to maintain a 
state of suppression of inflammatory and immunologic responsiveness 
previously induced by daily regimens using the alternate-day approach. 

Conversion to an alternate-day regimen must be carried out carefully, 
and there is no generally agreed-upon formula for achieving it suc- 
cessfully. One may gradually increase the dose on the second day 
(78). Changes in dose should be approximately 10 mg of prednisone 
(or equivalent) at total daily doses of 50 mg and above, 5 mg of 
total daily doses of 20-50 mg, and 2.5 mg at lower total daily doses. 
The interval between changes in dose will vary depending on the 
patient's clinical status. 

Another approach is to simply double the daily dose and abruptly 
discontinue treatment on the alternate day. In our experience, this ap- 
proach is more often accompanied by a flareup of the underlying 
disease. 

An intermediate method is to raise and lower the dose on successive 
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days by equal amounts until the alternate-day regimen has been im- 
plemented. During the tapering of the "off" day, it may be helpful 
to use nonsteroidal antiinflammatory drugs to afford symptomatic relief 
of the disorder being treated. 

The alternate-day method of administering corticosteroids is primarily 
useful in reducing the side effects and complications of these drugs. 
It is said that virtually all are reduced or abolished except for posterior 
subcapsular cataracts (79). However, in our experience cushingoid 
features can occur in patients receiving high doses of corticosteroids on 
alternate days for prolonged periods. These general guidelines should 
be kept in mind for alternate-day therapy: 

1 . Use intermediate-acting corticosteroids such as prednisone or 
prednisolone. 

2. Switch to a single morning dose. 

3. Switch to an alternate-day regimen as soon as practical. 




Another modality that has been recently recommended is known as pulse 
therapy (80,81). Pulse therapy is the daily parenteral administration of supra- 
pharmacologic doses of methylprednisolone sodium succinate for short pe- 
riods. For a typical regimen employed in treating patients with pyoderma 
gangrenosum, methylprednisolone sodium succinate for injection (1 g in 150 
ml of 5 percent dextrose) is infused during a 60-90-minute period daily at 9 
o'clock am for 5 days. This has provided significant benefit to patients who 
otherwise failed to respond to orally administered drug in high doses. 

Side Effects/Complications The glucocorticosteroids have proved a remark- 
ably safe and effective therapeutic tool for the practicing dermatologist. Yet 
there is no question that the abuse of these drugs can lead to serious and 
occasionally life-theatening sequelae. The hazards of the glucocorticosteroids 
are discussed for each category of agent. 

Topical The newer fluorinated corticosteroids are highly potent agents that 
can penetrate human skin and produce systemic effects. Ample data .show 
that topically applied corticosteroids, particularly under occlusive wraps, can 
cause disturbances in the hypothalamic-pituitary-adrenal axis (82-96). These 
side effects are simply the systemic sequelae of percutaneous absorption of 
topically applied drugs and have usually occurred in patients with widespread 
disease treated in a hospital setting (Fig. 4-7). Furthermore, rebound flareup 
of an underlying dermatosis can occur after abrupt cessation of topical corti- 
costeroid therapy (97,98). 
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PLASMA CORTISOL, (8AM) (pg %) 

Figure 4-7 Relative lack of effect of repeated application of topical corticosteroids 
on plasma Cortisol levels in ambulatory patients. 



Three major methods are available for assessing the integrity of the pitu- 
itary-adrenal axis (99): 



1 . Responsiveness of the adrenal gland to exogenous ACTH. ACTH can 
be infused intravenously (5 U/h for 8 hours), or synthetic ACTH 
(CORTrosyn) can be injected intramuscularly (25 fig). Increases in 
plasma Cortisol and in urinary excretion of 1 7-hydroxycorticosteroids 
indicate a responsive adrenal cortex. 

2. Metyrapone Administration of this drug assesses pituitary reserve 
by stimulating ACTH secretion. This effect is achieved because 
the drug is a potent inhibitor of 11 (3-hydroxylase, the enzyme that 
catalyzes the final step in Cortisol biosynthesis. Thus metyrapone 
reduces Cortisol secretion, thereby eliciting an increase in pituitary 
ACTH to stimulate further Cortisol production, which can be de- 
tected by measuring 1 7-hydroxycorticosteroids in urine. Metyrapone 
is "administered orally in doses of 10 mg/kg body weight every 4 
hours for 6 doses. A normal response is a 2-fold increase in to- 
tal urinary 1 7-hydroxycorticosteroids on the day of treatment or the 
following day. 

3. Insulin-induced hypoglycemia Infusion of insulin causes an 
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increase in pituitary ACTH production that increases plasma Cortisol 
concentrations within approximately 1 hour (88). 

As shown in Fig. 4-8, a considerable lag phase frequently occurs in the 
recovery of pituitary and adrenal responsiveness after prolonged therapy with 
glcocorticosteroids. The recovery process may requ.re 9-12 months m 
patients who have been profoundly suppressed by exogenous drugs for 1 year 
or more. It should be reemphasized that this degree of suppression ,s unlikely 
to occur with topically applied drugs. However, children are more susceptible 
to the growth-inhibiting effects of topically applied corticosteroids and, be- 
cause of their large body surface, are uniquely susceptible to percutaneous 
absorption of these agents (90). . 

Perhaps the most common dermatologic complication accompanymg the 
use of the more potent fluorinated glucocorticosteroids is atrophy and stria 
formation This complication is manifested by thinning of the epidermis and 
dermis, telangiectasia, increased vascular fragility leading to purpura, and 
stellate pseudoscars (100-102). These complications occur much more com- 
monly in intertriginous areas or after chronic occlusive therapy and appear 
to be directly related to the potency of the drug used and to the chron.c.ty 

° f th Top P ical fluorinated corticosteroids are associated with acneiform and 
rosacea-like eruptions on the face with pustules, telangiectasias, and persistent 
ery^ema; these problems clear within several months of d.scont.nu.ng he 
medication or when a nonfluorinated drug such as hydrocort.sone (103) is 

^furthermore, the fluorinated derivatives have been incriminated in caus- 
ing a perioral eruption consisting of symmetrical follicular papules and pus- 
tules around the mouth leaving an uninvolved zon e • immediate 'y t ^^ e " 
to the lips (104). The perioral dermatitis may subside after substitution of 
a nonfluorinated glucocorticoid and the administration of oral tetracy- 
cline in daily doses ranging from 500 to 1000 mg (105). 

Other less common side effects include allergic contact dermatitis (1 06), ■ 
hypopigmentation (107), facial hypertrichosis (108) the masking of derma- 
tophyte infections, so-called tinea incognito (109), and exacerbation of scab.es 
and candidiasis (110, 111). Other side effects include induction of acne and 
wasting of the diaper area in infants (1 1 2,1 1 3). Glycosuria and hyperglycemia 
may also occur in selected patients (114). 

1NTRALES.ONAL These agents have side effects similar to those of the potent 
topical agents described earlier. Specifically, atrophy, changes m perfla- 
tion and telangiectasia can all occur (115,116). As pointed out by Callen 
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(65), intralesional corticosteroids should not be used in anatomic areas in 
which the skin is thin. Lower doses should be used on the face, lips, and 
buccal mucosa, which are particularly susceptible to atrophy. Pituitary- 
adrenal suppression appears to be a minimal risk in patients treated with 
intermittent intralesional corticosteroids (117). Occasionally intralesional in- 
jection may result in cellulitis, which may require treatment with appropriate 
antibiotics. Intralesional corticosteroids when used properly offer an effective 
supplement to topical compounds and may reduce the need for systemic 
therapy in many patients. 

Intramuscular Considerable controversy surrounds the use of intermittent 
intramuscular injections of corticosteroids for the management of chronic 
dermatologic diseases (66-70), whereas the use of these agents for acute self- 
limited processes is more generally accepted. The controversy centers about 
the purported advantages of repeated intramuscular injection versus chronic 
oral administration of corticosteroids, particularly insofar as relative safety is 
concerned. One observer strongly believes that intramuscular triamcinolone 
acetonide has significant toxicity and is much more likely to cause hypo- 
thalamic-pituitary-adrenal suppression than is orally administered drug. 
Several studies have clearly shown that as many as half the patients receiving 
intermittent intramuscular corticosteroids will have decreased am plasma 
Cortisol for as long as 4-6 weeks after the previous injection (69,1 18,1 19). 

Other observers who espouse the use of intramuscular corticosteroids 
cite as advantages the slow release and physician control of the medication 
as well as equivalent hypothalamic-pituitary-adrenal suppression of the two 
modalities (120). It is generally agreed that intermittent intramuscular ad- 
ministration of corticosteroids does have a greater tendency to aggravate solar 
purpura of the arms and shins and to induce hypermenorrhea in 25-30 per- 
cent of women so treated. 

One study has compared the side effects of orally administered prednisone 
and intramuscular triamcinolone acetonide in patients with asthma (121). The 
results are summarized in Table 4-11. 

Systemic The untoward effects of systemically administered corticosteroids 
on a chronic basis frequently present the therapist with difficult decisions 
in the management of patients with dermatologic disorders. The list of com- 
plications attributed to the use of these drugs is indeed a long and intimidat- 
ing one (Table 4-12) and, were it not for their unquestioned efficacy, their 
suitability for therapy of skin disease would be highly questionable. This 
raises the question that must always be considered, namely the risk-benefit 
ratio of a modality. In general risk-benefit ratios are an important variable 
that must enter into the therapeutic decision-making process. Risk can be de- 



Glucocorticosteroids 



81 



Table 4-1 1 / Comparative Side Effects of Orally Administered Prednisone 
and Intramuscularly Administered Triamcinolone* 

Drug 



Side Effect Prednisone Triamcinolone 

Cushingoid features 20 1 

Purpura 5 10 

Hypertension 1 4 

Fat necrosis 0 1 

Osteoporosis 3 1 

Hyperglycemia 0 1 

Cataract "1 1 

a Modified from Peake, et al: Triamcinolone in corticosteroid resistant asthma. Br J Dis Chest 73: 39-44, 1979. 



Table 4-12 / Side Effects and Complications of Systemically 
Administered Glucocorticosteroids 



Hematologic 
Neutrophilia 
Monocytopenia 
Lymphocytopenia 
Eosinopenia 

Metabo//c 
Obesity 

Growth disturbances 

Na+ and K+ loss 

Hyperglycemia 

Glycosuria 

Hypertension 

Osteoporosis 



Dermatologic 

Atrophy 

Striae 

Bruisability/purpura 

Telangiectasia 

Acne/rosacea 
Infectious 

Increased susceptibility to bacterial, mycobacterial and deep 
fungal infection 
Ophthalmologic 
Cataracts posterior sub-capsular; glaucoma 



fined as the product of two factors: the probability of its occurrence and the 
degree of harm. Toxicity that has a high probability of occurrence can only 
be acceptable if the degree of harm is relatively low. Conversely, if the 
degree of harm is very high, the probability of occurrence must be quite low to 
be acceptable (122). Systemic corticosteroids have multiple toxic effects, but 
their predictability in an individual patient is difficult to define. Many of the 
toxic effects have a relatively moderate degree of harm and are thus acceptable 
in managing more severe dermatologic disorders. Clearly life-threatening dis- 
eases such as pemphigus and pemphigoid demand the use of high-dose sys- 
temic corticosteroids, since the degree of harm associated without such treat- 
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ment clearly outweighs the degree of harm that accompanies administration 
of the drugs. On the other hand, chronic disorders such as atopic dermatitis 
are frequently quite debilitating but are rarely fatal. This makes the decision 
to use systemic corticosteroids more difficult and is an example of the im- 
portance of the art as compared with the science of medicine. 

There are at least three major types of adverse effects of the therapeutic 
use of systemic corticosteroids (123): 

1 . Adrenal insufficiency after withdrawal of therapy as a 
consequence of continued inhibition of hypothalamic ACTH- 
releasing factor and/or adrenal atrophy secondary to pre- 
vious corticosteroid therapy (Fig. 4-8) 

2. Iatrogenic hyperadrenocorticism leading to clinicopathologic 
manifestations resembling Cushing's disease 

3. Rebound flareup of the disease process subdued during therapy 

In addition to these major and inevitable complications of systemic corti- 
costeroid therapy, other complications occur in some patients as well (124). 
These are discussed briefly according to the organ system affected. 

Dermatolocic The cutaneous manifestations of corticosteroid toxicity in- 
clude atrophy, striae, acne/folliculitis/rosacea, purpura, and stellate pseudo- 



2 
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PLASMA ACTH mU/IOOml 

Figure 4-8 Recovery from pituitary-adrenal suppression induced by systemically 
administered corticosteroids requires 9-12 months. 



83 



Clucocorticosteroids 

■ , „or a l thP.P can occur with either topical or systemic therapy. 

therapy (1 25). 

Hfmatologic The changes in the circulating blood include lymphocytope- 

Ssa rsss ssss «a 

^ thTeffet mav relate to abnormalities in vitamin D metabohsm which n 
* dirtST aLintestina, absorption o, calcium (128^129^. Ins en re 

po^le that and plons 

compartment. Myopathy also occurs in assocat.on w,th muscle wastmg 

(nnen-anele) psychosis, and pseudotumorce rebn (74). 

' ^Sy«etic corticosteroids also haye profound effects on immunolog, ejmd 

*er!Tk of ^-herpetic neuralgia in older individual with herpes zoster (135, 
136). 
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